Historic,  archived  document 

Do  not  assume  content  reflects  current 
scientific  knowledge,  policies,  or  practices. 


55"-        Food  Prices  and  Rising 


Economic 
Research 
Service 

ERS-674 


Energy  Costs 


Floyd  A.  Lasley 


55     rs     3E 

-o       — ! 

r ..-'  2"-  2^-         P~ 

~:„-  ;  ty         C75        3> 

£:2      ^      SO] 

00 


>  5 


1      ■ 

CO 


XT        "< 


FOOD  PRICES  AND  RISING  ENERGY  COSTS.   By  Floyd  A.  Lasley, 
National  Economics  Division,  Economic  Research  Service,  U.S. 
Department  of  Agriculture.   ERS-674. 


ABSTRACT 


Food  processors  spent  nearly  5  cents  for  fuel  per  each  dollar  of 
value  added  by  manufacture  in  1977 — double  the  amount  spent  in 
1972  and  1967.   This  study  suggests  that  measuring  energy  costs 
as  a  percentage  of  the  value  added  by  production  or  manufacture 
and  as  a  percentage  of  labor  and  management  earnings  may  be 
better  than  the  commonly  used  measurement  of  energy  costs  as  a 
percentage  of  cash  sales  or  expenses. 
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SUMMARY  Rising  fuel  costs  may  have  a  greater  impact  on  ail  levels  of  the 

food  production-marketing  chain  than  commonly  used  measures  have 
indicated. 

Food  producers  and  manufacturers  need  an  accurace  method  of 
measuring  the  impact  of  rising  energy  prices.   The  methods 
commonly  used  today  measure  fuel  costs  as  a  percentage  of  cash 
sales  or  expenses.   The  alternate  methods  recommended  in  this 
study  measure  energy  costs  as  a  percentage  of  the  value  added  by 
production  or  manufacture  and  as  a  percentage  of  labor  and  manage- 
ment earnings. 

How  an  increase  in  energy  cost  is  measured  will  affect  the 
pressures  on  producers  and  processors  to  adjust  their  operations 
in  response  to  rising  fuel  prices.   This  study  finds  that  the 
commonly  used  methods  tend  to  err  on  the  low  side.   For  example, 
the  common  measurements,  by  placing  fuel  costs  at  only  2.5  per- 
cent of  beef  producers'  cash  sales,  lead  to  the  conclusion  that 
doubling  energy  prices  would  not  have  much  effect  at  either  the 
farm  or  retail  level.   However,  the  new  measuring  methods  show 
that  fuel  costs  for  beef  producers  were  equal  to  44  percent  of 
the  value  added  by  production — the  difference  between  cash  sales 
of  farm  products  and  cash  farm  expenses.   In  effect,  doubling 
fuel  costs  would  reduce  cash  available  to  beef  producers  for 
other  purposes  by  44  percent. 
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Prices  and  Rising 
Energy  Costs 


Floyd  A.  Lasley 


INTRODUCTION 


Modern  methods  of  producing,  processing,  and  distributing  food 
depend  heavily  on  energy  use.   Much  of  the  high  productivity  of 
farm  labor  and  land  hinges  on  fuel  and  energy,  even  though  farmers 
use  only  about  3  percent  of  the  Nation's  energy  in  the  production 
process,  including  that  invested  in  agricultural  chemicals  and 
other  inputs.   About  four  times  this  amount  is  used  to  assemble, 
process,  distribute,  and  prepare  food  for  consumers. 


Increases  in  energy  prices  will  affect  food  prices  in  four  ways: 
(1)  each  unit  of  fuel  used  costs  more;  (2)  constraints  upon  the 
availability  of  energy  may  lead  to  decreased  food  production; 
(3)  constraints  upon  certain  types  of  fuels  could  lead  to  use  of 
higher  cost  fuels;  (4)  limited  availability  and  rising  prices 
could  lead  to  the  substitution  of  other  inputs  (such  as  labor) 
for  energy. 

Each  of  these  adjustments  could  cause  a  rise  in  the  production 
and  marketing  cost  of  a  unit  of  food.   Rising  real  costs  will  be 
reflected  in  higher  real  prices  for  products,  but  the  passthrough 
of  cost  increases  in  the  form  of  higher  nominal  prices  is  not 
automatic.   If  the  economic  system  accommodates  these  cost 
increases,  they  will  be  passed  through  the  production-marketing 
system  and  food  prices  will  increase.   However,  prices  of  differ- 
ent foods  will  not  rise  uniformly  in  degree  or  timing,  even 
assuming  constant  food  demand  and  output  mix.   Real  prices  will 
be  bid  up  for  those  products  requiring  relatively  more  energy — or 
energy  from  a  higher  priced  alternative.   This  study  does  not 
measure  impacts  caused  by  the  fact  that  different  activities 
consume  varying  proportions  of  fuel  types.   Changing  cost-returns 
relationships  affect  the  ability  to  attract  and  maintain  produc- 
tive resources  in  the  various  food  sectors.   This  may  also 
contribute  to  increasing  price  volatility. 

This  study  finds  that  the  commonly  used  methods  of  measuring  the 
effect  of  fuel  costs  on  food  prices  may  understate  the  impact  on 
retail  prices  if  fuel  prices  were  to  double.  Instead  of  measuring 
fuel  costs  as  a  percentage  of  cash  sales  or  expenses,  this  study 
suggests  that  energy  costs  as  a  percentage  of  the  value  added  by 
production  or  manufacture  and  as  a  percentage  of  labor  and  manage- 
ment earnings  may  be  better  measurements. 


FUEL  IN  PRODUCTION 
AND  MARKETING 


Current  food  production  and  marketing  technology  were  developed 
largely  during  the  era  of  low-priced  energy.   While  essential 
for  current  high-technology  processes,  energy  has  represented 
only  a  small  part  of  the  total  cost  of  producing,  processing, 
and  distributing  food.   Labor,  land,  and  equipment  each  are  more 
costly,  and  have  limited  food  production  and  marketing  more  than 
has  energy. 

Historically,  the  price  of  energy  did  not  heavily  influence  the 
output  of  most  food  processing  industries;  low-priced  energy 
enhanced  productivity  and  provided  savings  in  total  unit  costs. 
Even  during  fuel  shortages,  food  processing  and  distribution 
have  received  high-priority  fuel  allocations.   Barring  an  extreme 
crisis,  these  industries  process  and  market  the  quantity  of  food 


MEASURING  FARMERS' 
FUEL  COSTS 


available,  although  there  may  be  some  adjustment  of  product  mix 
and  both  inputs  and  methods  may  be  selected  primarily  to  minimize 
costs. 

Estimates  based  on  energy  cost  at  a  particular  sector  (farm, 
processing,  wholesaling,  or  retailing)  compared  with  the  sales 
or  shipments  by  that  sector  tend  to  understate  energy's  impact 
on  prices.   Energy  is  used  in  all  stages,  and  meaningful  estimates 
must  consider  how  energy  contributes  to  cost  at  each  level. 
Increases  in  cost  are  cumulative  as  the  product  moves  through 
the  production-marketing  system. 

The  following  comparisons  assume  that  fuel  will  be  available  for 
producing  and  marketing  foodstuffs,  that  output  will  not  be 
changed,  and  that  physical  inputs  will  be  used  in  about  the  same 
proportions  as  in  the  immediate  past  in  each  level  of  the  system. 
It  is  also  assumed  that  price  increases  can  be  passed  on  to  the 
consumer.   These  simplifying  assumptions  do  not  deny  that  adjust- 
ments would  be  expected  in  all  areas,  but  they  illustrate  the 
pressures  for  food  price  adjustments  resulting  from  increasing 
energy  prices.   Questions  regarding  management  decisions  to 
alter  output,  product  mix,  and  input  combinations  are  not 
addressed  in  these  comparisons. 

Farmers,  for  whom  energy  is  a  critical  input,  will  face  higher 
production  costs  as  fuel  prices  rise.   How  one  expects  farmers  to 
adjust  to  higher  fuel  prices  will  be  influenced  by  how  the  impact 
of  fuel  price  increases  is  measured.   The  importance  of  energy 
costs  to  production  costs  for  six  types  of  farms  is  illustrated 
by  selected  cost  and  returns  data  (table  1).   While  considerable 
variation  exists  between  individual  farms  in  a  given  community 
and  from  State  to  State,  these  data  provide  insight  into  the 
anticipated  impacts  on  commodities  as  energy  prices  rise. 

Dairy  and  broiler  farm  expenditures  for  energy  in  1978  were  about 
5  percent  of  total  cash  sales,  while  egg  and  beef  producers  spent 
only  one-half  this  amount  (table  1).   This  measure,  perhaps  the 
one  most  commonly  applied,  could  lead  one  to  conclude  that 
doubling  energy  prices  would  not  have  much  effect  on  either 
farmers  or  food  prices.   Fuel  costs  as  a  percentage  of  cash  farm 
expenses  is  another  frequently  used  measure  at  the  producer 
level.  As  expected  with  this  comparison,  fuel  costs  are  slightly 
greater  than  when  measured  as  a  proportion  of  cash  receipts 
(table  1).   Both  of  these  measures,  although  frequently  used, 
understate  the  significance  of  fuel  costs  and  their  impact  on 
returns  to  farmers. 


Comparing  fuel  costs  with  cash  balances  and  labor  and  management 
earnings  reveals  that  uncompensated  rising  fuel  costs  would  have 
considerably  more  impact  on  net  returns  than  on  total  costs. 
Although  not  strictly  the  same  as  "value  added  by  manufacture," 
cash  balance,  the  difference  between  cash  sales  of  farm  products 
and  cash  farm  expenses,  is  used  here  to  represent  "value  added" 
by  farm  production.   Fuel  costs  in  1978  were  equal  to  44  percent 
of  the  cash  balance  for  beef  producers.   Without  compensating 
adjustment,  doubling  fuel  costs  would  reduce  cash  available  for 
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IMPACT  OF  FUEL 
PRICE  INCREASES 
ON  FARM  COSTS 


other  purposes  by  44  percent  of  the  cash  balance.  Milk  and  pork 
producers  would  see  their  cash  balances  reduced  about  20  percent 
by  a  doubling  of  fuel  costs.  The  proportion  is  about  17  percent 
for  broiler  producers,  13  percent  for  egg  producers,  and  10  per- 
cent for  grain  farmers. 

The  severity  of  the  impacts  caused  by  a  doubling  of  fuel  costs 
can  best  be  seen  by  looking  at  the  potential  effect  on  labor  and 
management  earnings.   Unless  product  prices  increased,  doubling 
fuel  costs  at  the  producer  level  would  cut  earnings  by  more  than 
half  for  beef  producers ,  by  more  than  one-third  for  egg  and 
grain  producers,  and  by  more  than  one-fourth  for  broiler,  milk, 
and  pork  producers.   Such  changes  in  the  relative  well-being  of 
these  various  producers  are  likely  to  result  in  differential 
changes  in  production  and  product  prices.   If  these  producers 
were  near  equilibrium  positions  in  1978,  then  beef  producers 
would  be  more  severely  affected  than  pork  producers  by  rising 
fuel  costs. 


A  similar  comparison  for  1971  showed  that  fuel  costs  were  equal 
to  about  25  percent  of  labor  and  management  earnings  for  both 
beef  and  hogs,  but  nearly  40  percent  for  dairy  (table  1).   This 
emphasizes  that  the  impact  of  rising  fuel  prices  on  producers  of 
farm  products  will  be  influenced  by  the  current  stage  of  existing 
price  cycles  for  those  products.   It  also  suggests  that  rising 
fuel  prices  may  add  further  instability  to  producer  earnings, 
thereby  resulting  in  greater  volatility  in  commodity  price  cycles 
and  quantities  produced.  At  any  rate,  one  should  expect  different 
price  and  producer  response  to  rapidly  rising  fuel  costs  for 
various  commodities. 


Cash  expenses  grow  in  significance  as  farmers  purchase  increasing 
proportions  of  inputs  from  off-farm  sources.   In  1978,  milk,  pork, 
and  egg  producers  spent  about  four-fifths  of  each  dollar  received 
for  cash  expenses.   Beef  producers  spent  the  highest  portion, 
94  percent  of  each  sales  dollar,  while  grain  farmers,  at  60  per- 
cent, spent  the  lowest.  Thus,  a  change  in  the  price  of  any  input 
becomes  critical  for  farmers'  cash  balance,  labor  and  management 
earnings,  and  living  standards.   Although  the  cost  of  fuel  is  a 
relatively  small  proportion  of  total  farm  sales,  the  impact  of 
rising  fuel  prices  on  net  earnings  and  living  standards  will 
influence  producers'  decisions  and  affect  the  price  of  farm 
products. 

High  fuel  prices  would  also  influence  costs  of  production  for 
farmers  by  increasing  the  cost  of  purchased  inputs  other  than 
fuel.  The  fuel  cost  for  all  manufactures,  as  reported  by  the 
Census  of  Manufactures,  provided  a  suitable  approximation  of  the 
fuel  cost  of  purchased  inputs.   The  cost  and  impact  on  these 
inputs  was  not  differentiated.   The  average  fuel  cost  for  all 
industries  in  1977  was  2.46  percent  of  the  value  of  shipments, 
up  from  1.38  percent  in  1967  and  1971.   This  2.46  percent  was 
used  as  the  fuel  cost  of  inputs  purchased  by  farmers,  except  for 
beef  and  pork  costs,  which  were  adjusted  to  account  for  the 
purchase  of  farm-produced  feeder  livestock.   Thus,  rising  fuel 


prices  were  assumed  to  increase  the  prices  of  inputs  purchased 
by  farmers  by  2.46  percent  of  the  purchase  price. 

FUEL  PRICES  AND       Farm  products  tend  to  be  bulky  per  unit  of  value,  but  they  require 
THE  FOOD  INDUSTRIES    far  less  processing  than  the  average  manufactured  product  .JV 

Value  added  by  manufacture  averaged  43  percent  of  the  value  of 
shipments  for  all  industries  in  1977  (table  2).   Food  and  kindred 
manufacturing  added  an  average  29  percent,  with  the  fats  and 
oils,  meatpacking,  and  dairy  products  industries  adding  13,  16, 
and  22  percent,  respectively.   Bakery  products  were  highest, 
with  58  percent  of  the  value  of  their  shipments  added  by  manu- 
facturing.  The  meatpacking  (at  0.5  percent)  and  dairy  products 
(at  0.8  percent)  industries  purchased  less  energy  per  dollar 
value  of  shipment  than  any  of  the  other  major  (3-digit  Standard 
Industrial  Classification  [SIC])  food  industries.   Primarily  as 
a  result  of  rising  dairy  product  prices  and  energy-conserving 
adjustments  by  the  dairy  industry,  dairy  product  manufacturers 
spent  less  for  fuel  per  dollar  of  sales  in  1977  than  in  1967. 
The  dairy  products  industry  was  the  only  major  food  industry  to 
experience  such  a  decline.   The  sugar  and  confections  industry 
was  the  only  3-digit  food  industry  spending  more  than  2  percent 
of  sales  to  purchase  fuel  and  energy. 

Fuel  cost  per  dollar  of  value  added  by  manufacture  at  each  stage 
provides  a  more  useful  measure  of  fuel  cost's  importance  than 
does  fuel  cost  per  dollar  value  of  shipments.   The  average  fuel 
cost  per  dollar  of  value  added  by  all  manufactures  was  5.7  cents 
in  1977,  up  from  about  2.9  cents  in  1967  and  1972  (table  2). 
The  ratio  for  food  and  kindred  products  was  somewhat  lower,  with 
a  value  of  4.5  cents  in  1977  and  2.5  cents  in  1967  and  1972. 
Fats  and  oils  (SIC  207)  and  sugar  and  confections  (SIC  206)  both 
required  relatively  large  expenditures  for  fuel  per  dollar  of 
value  added,  with  grain  milling  and  dairy  products  about  average 
for  all  manufactures.   Meat  products'  (SIC  201)  fuel  cost  per 
dollar  of  value  added  ran  at  about  the  average  for  all  food 
products  (SIC  20) . 

Smaller  groupings  of  industries  (4-digit  SIC  codes)  present  more 
classification  and  allocation  problems.   Although  assigning  costs 
at  various  levels  may  not  be  accurate  due  to  these  problems,  some 
of  the  differences  among  these  subindustries  appear  significant. 
In  1977,  the  butter  industry  (2021)  spent  more  than  10  cents  for 
fuel  for  each  dollar  of  value  added  by  manufacture.  Fluid  milk 
processors  spent  only  4  cents  and  cheese  manufacturers  just  over 
6  cents  in  this  category.   Rising  fuel  prices  would  thus  tend  to 
be  more  of  a  problem  for  butter  manufacturing  than  for  fluid 
milk  processing.   Poultry  plants  spent  5.6  cents,  while  meat- 
packers  spent  only  4.3  cents.   In  1972,  poultry  plants  spent 
only  0.2  cent  more  than  meatpackers  for  fuel  per  dollar  of  value 
added.   Poultry  plants  spent  nearly  twice  as  much  per  establish- 
ment in  1977  as  raeatpackers~$134 ,000  compared  with  $71,000. 


1/  The  value  of  shipments  by  manufacturers  is  considered  com- 
parable to  cash  sales  by  farmers,  and  value  added  by  manufacture 
as  comparable  to  the  difference  between  farmers'  cash  sales  and 
cash  expenses . 
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FUEL  COSTS' 
INFLUENCE  ON 
RETAIL  PRICES 


Rising  fuel  prices  would  increase  costs  for  each  food  industry. 
The  resulting  changes  in  costs  and  returns  would  affect  their 
relative  competitive  positions.   The  possibility  of  passing 
these  increased  costs  on  to  the  consumer  through  higher  product 
prices  also  varies  greatly,  and  creates  further  pressures  on 
industry  structure. 

Transportation,  wholesaling,  and  retailing  functions  also  require 
energy.   Breaking  down  costs  by  product  and  function  becomes 
increasingly  difficult  at  this  point  because  of  the  complexity 
of  joint  costs  involved.   This  study  differentiates  the  energy 
used  at  four  stages,  from  production  through  distribution.   This 
differentiation,  although  limited  in  scope,  illustrates  how 
marketing  and  pricing  practices  respond  to  and  interact  with 
increased  costs  at  different  stages  of  production  and  marketing. 


Costs  of  processing,  wholesaling,  and  retailing  increase  with 
higher  wage  rates  and  prices  of  energy  and  other  inputs.   Retail 
food  prices  reflect  changes  in  costs  at  all  stages  of  production 
or  marketing.   General  inflationary  pressures  influence  these 
costs,  but  prices  for  each  product  or  level  are  also  subject  to 
specific  supply  or  demand  pressures  for  individual  foods  which 
can  cause  costs  and  prices  of  food  products  to  change  at  different 
rates  (table  3).   Although  food  product  prices  at  wholesale  tend 
to  move  up  or  down  with  farm  level  prices,  operating  costs  for 
marketing  firms  have  moved  persistently  upward  and  have  been  a 
major  factor  in  rising  food  prices. 

The  marketing  bill  for  U.S.  farm  foods  was  $123. 5  billion  in 
iy 77 ,  while  the  farm  value  of  these  foods  was  $56.5  billion.   As 
both  of  these  values  have  increased,  so  has  the  amount  consumers 
have  paid  for  farm-produced  foods  (tables  3  and  4).   Although 
production,  marketing,  and  consumer  costs  tend  to  increase 
together,  farm  value  has  not  risen  as  steadily  as  the  marketing 
bill  and  consumer  expenditures.   A  comparison  of  year-to-year  and 
3-year  changes  illustrates  the  greater  volatility  of  farm  prices 
(table  4).   The  cost  of  those  functions  closer  to  the  retail 
level  tends  to  be  less  affected  by  farm  level  prices  than  by 
operating  expenses.   However,  both  higher  farm  level  prices  and 
higher  marketing  costs  are  reflected  in  the  retail  price. 

Detailed  information  on  cost  components  indicates  that  the 
combined  wholesale  and  retail  functions  accounted  for  10  to 
52  percent  of  the  retail  price  for  16  selected  foods  in  1977, 
with  a  simple  average  of  30  percent  for  these  functions ,2_/  This 
combined  wholesale-retail  margin  was  23.3  percent  for  dairy 
products,  29.0  percent  for  meat,  23.4  percent  for  poultry,  and 
46.7  percent  for  grain  mill  products  (bread  was  used  to  repre- 
sent grain  mill  products  at  this  stage). 

The  dollar  spent  at  retail  by  the  consumer  would  be  divided  quite 
differently  among  the  various  production-marketing  levels  for  the 


2/  Taken  from  Developments  in  Farm  to  Retail  Price  Spreads 
for  Food  Products,  U.S.  Dept.  of  Agriculture,  Economic  Research 
Service,  annual  issues,  1974  to  1980. 


Table  3 — Prices  and  costs  for  selected  foods,  energy, 
and  food  production  workers'  earnings 


Item 

:       1967 

:    1972 

:    1977 

Cents 

Milk,  half  gallon  retail              : 

58.6 

59.8 

83.9 

Net  farm  value  1/ 

:       25.4 

29.4 

45.8 

Butter,  pound  retail                  : 

83.1 

87.1 

133.1 

Net  farm  value  1/ 

:       59.8 

63.8 

91.5 

Beef,  choice  pound  retail             ! 

82.6 

113.8 

138.3 

Net  farm  value  1/ 

:       53.0 

72.5 

79.9 

Pork,  pound  retail 

67.2 

83.2 

125.4 

Net  farm  value  1/ 

:       34.8 

47.9 

73.4 

Frying  chicken,  pound  retail 

38.1 

41.4 

60.1 

Net  farm  value  1/ 

:       18.6 

20.1 

33.0 

Eggs,  grade  A  large,  dozen  retail      : 

49.2 

52.4 

82.3 

Net  farm  value  1/ 

29.0 

29.9 

53.8 

Bread,  white,  pound  retail            : 

22.2 

24.7 

35.5 

Net  farm  value  1/ 

:        2.8 

2.8 

4.5 

Dollars /million 

Btus  3/ 

Purchased  energy  2/                   : 

.67 

.80 

2.58 

Dollars 

Hourly  earnings  of  production          ; 

workers  in  food  manufacturing, 

wholesale  and  retail  trade            : 

2.56 

3.49 

5.20 

Billion  dollars 

U.S.  farm  foods:                      : 

Consumer  expenditures 

90.2 

122.2 

192.3 

Farm  value  1/                      : 

28.8 

39.8 

58.0 

Marketing  bill 

61.4 

82.4 

134.3 

Index  1967  = 

100 

Market  basket: 

Farm  foods,  retail 

:      100.0 

121.3 

179.2 

Farm  value  1/                      : 

100.0 

125.1 

178.3 

Farm-retail  spread 

100.0 

119.1 

179.7 

1_/   Net  farm  value  for  farm  equivalent  of  retail  unit. 

2/      Energy  price  of  80  cents  as  reported  for  1971.   There  was  a  4-cent 
price  increase  in  1972  to  84  cents. 

_3_/   Btus  are  British  thermal  units. 

Sources:   Various  issues,  Developments  in  Farm  to  Retail  Price  Spreads  for 
Food  Products  and  Census  of  Manufactures,  Special  Energy  Reports. 
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four  food  groups  (dairy,  meat,  poultry,  and  grain  mill  products). 
The  consumer  therefore  might  expect  a  variation  in  price  changes 
among  food  products  resulting  from  a  given  rise  in  fuel  prices. 
These  differences  are  approximated  by  starting  with  a  $1  retail 
value  for  each  of  the  four  food  groups  and  working  backward 
through  processing  and  farm  production  to  the  purchased  farm 
inputs,  showing  the  value  of  shipments,  value  added,  cost  of 
inputs,  and  the  fuel  cost  at  each  stage  (table  5).   Purchased 
inputs  for  each  stage  are  assumed  to  be  the  corresponding  sales 
of  that  product  from  the  preceding  stage.   Further  refinements 
could  be  made,  but  this  breakdown  provides  a  meaningful  approxi- 
mation of  cost-sales  relationships. 

This  technique  enables  one  to  trace  through  the  production- 
marketing  system  and  determine  the  proportion  of  cost  each  phase 
contributes  to  the  production  of  the  final  product  for  which  the 
consumer  pays  $1  at  retail.   It  is  then  a  simple  matter  to  reverse 
the  process,  starting  with  the  value  of  purchased  inputs  used  by 
farmers  to  produce  that  quantity  of  the  commodity  (as  defined  in 
table  5),  and  moving  forward  through  the  production-marketing 
complex,  observing  the  sequential  impact  of  a  price  change. 

Assuming  no  significant  change  in  production  processes  or  in  the 
quantities  of  fuel  used,  the  expected  impact  on  the  price  of  each 
food  group  if  fuel  prices  doubled  is  illustrated  in  table  6. 
This  breakdown,  using  the  value  that  each  sector  adds  to  the 
product  (as  shown  in  table  5),  starts  with  the  inputs  purchased 
by  farmers  and  works  forward  through  the  production-marketing 
system.   If  the  1977  cost  of  fuel  is  doubled,  then  the  cost  of 
purchased  inputs  is  increased  by  that  amount.   This  same  increase 
in  cost  is  then  assumed  to  be  passed  on  to  the  next  stage  in  the 
system,  thus  having  a  cumulative  effect  on  the  cost  of  inputs  at 
each  successive  stage.   Following  this  procedure,  alternative  A  in 
table  6  shows  that  doubling  fuel  costs  would  lead  to  a  7.7-percent 
increase  in  the  retail  price  of  dairy  products,  a  6.6-percent 
increase  in  meat  products,  7  percent  for  poultry,  and  only 
3.6  percent  for  grain  mill  products. 

A  more  likely  series  of  effects  is  represented  by  alternative  B. 
Due  to  markup  practices  and  cost  changes  associated  with  inven- 
tory values,  retail  prices  would  probably  increase  more  than  the 
absolute  amount  of  the  added  fuel  cost.   If  the  increased  costs 
were  added  to  the  1977  cost,  and  existing  cost-price  relationships 
(percentage  margins)  were  maintained,  then  price  increases  at 
retail  would  be  greater  than  the  cumulative  increase  in  fuel 
costs. 

Both  alternatives  A  and  B  represent  possible  retail  prices  for 
the  same  product  which  cost  consumers  $1  in  1977.   The  prices 
shown  in  the  last  two  columns  represent  possible  absolute  and 
percentage  increases,  which  are  the  differences  between  the 
retail  prices  in  table  6  and  the  1977  retail  sales  price  of  $1. 

The  cumulative  absolute  increase  in  fuel  costs  at  all  stages  of 
production  and  marketing  would  be  twice  as  much  for  poultry 
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products  (7.0  percent)  as  for  grain  mill  products  (3.6  percent). 
However,  adjusting  these  increases  at  each  stage  by  the  existing 
percentage  marketing  margin  would  result  in  a  greater  price 
increase  for  grain  mill  products  (15.2  percent)  than  for  poultry 
(13.8  percent).   Surprisingly,  the  differences  in  price  changes 
among  commodities  would  not  be  quite  as  great  under  alternative  B 
as  they  would  be  if  absolute  cost  increases  were  simply  passed  on 
through  the  system. 

These  comparisons  emphasize  that  the  price  impact  of  changes  in 
energy  prices  will  vary  among  foods,  depending  both  on  the  cost 
of  fuel  used  and  the  pricing  patterns  followed.   Differences  in 
pricing  practices  may  outweigh  differences  in  absolute  cost 
increases.   This  may  be  especially  noticeable  for  items  which 
are  not  major  production  or  marketing  costs. 

This  study  suggests  that  the  commonly  used  methods  of  measuring 
fuel  costs,  a  percentage  of  cash  sales  or  expenses,  may  under- 
state the  impact  expected  on  retail  prices  if  the  price  of  fuels 
and  energy  were  to  double.   These  methods  tend  to  err  on  the  low 
side  for  two  reasons.   First,  the  practice  that  considers  the 
cost  of  fuel  used  at  a  given  level  (production  or  manufacturing) 
as  a  percentage  of  sales  rather  than  as  a  proportion  of  value 
added  at  each  stage  minimizes  the  significance  of  the  change  in 
cost  as  a  product  moves  through  the  system.   Secondly,  forecasts 
frequently  consider  energy  cost  as  an  absolute  amount  to  be 
added  to  the  retail  price  and  neglect  to  acknowledge  possible 
differences  in  markup  practices  (percentage  markups)  employed  by 
marketing  firms  at  all  stages  of  the  food  system.   Considering 
their  interaction,  these  two  factors  could  result  in  significantly 
greater  price  changes  at  the  retail  level.   The  differences  may 
be  sufficient  to  lead  suppliers  and  customers  to  alter  past 
response  patterns  and  rates,  thereby  bringing  about  additional 
changes  in  price  and  structural  relationships  of  various  food 
industries. 
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